This paper investigates the existence of a fundamental link between two disciplines that emerged during last few decades: complexity science and advanced engineering. During this time many industries, especially those related to the high-tech end of technological development, have faced the problem of increasing complexity of design, production and operation. Industrial projects have grown to become multidisciplinary, tightly interconnected, costly and difficult to control and predict. Two trends can be identified in this respect: one is the consistent effort of systems engineering in reducing the uncertainties of complex industrial operations and the other is the effort undertaken in complexity studies to account for uncertainties present in the real world.
Introduction
The 20th century was the century of specialisation.
Radical advances in science, which marked the beginning of that century, developed into accomplished scientific fields requiring specialised expert knowledge.
Communications between different disciplines became rare giving way to highly specialised terminology and approaches, while scientific disciplines have been fragmented into isolated fields. The two major discoveries of 20th century physics -general relativity and quantum mechanics -do not form a unified and consistent picture of the universe. However, new forces -the forces of integration ---became visible towards the end of the century: the very large (cosmology) appears to be connected to the very small (elementary particle physics), economists are now working with mathematicians, and the new science of complexity seems to cross all possible borders of the traditional disciplines.
Similar trends are observed in engineering.
Rapid development of technology in the last century has segmented the engineering discipline into numerous fields: mechanical, electrical, mining, chemical, aerospace, nuclear and many others but the last decades of the 20th century brought clear integration trends, which stimulated cross-disciplinary engineering research and links. Large corporations, which commonly have to run technologically diverse and very complex engineering projects, face a need for employing many specialists representing different fields of knowledge as well as the necessity to integrate numerous parts and subsystems into a functioning, reliable and efficient final product (Berkun, 2007) . The latter task is entrusted to systems engineering (SE), which was born in response to the integration trends and complexity of modern technological development (Hall, 1962) .
In analysis of these changes, we might observe two opposite trends: SE evolved towards its more practical, narrowly defined and predictable version (NASA, 1995; INCOSE, 2013) , while uncertainty became a commonly recognised factor in studies of complex systems (Holland, 2006; Heylighen et al, 1999) . This work follows the connection of advanced engineering to science of complex systems (Hall, 1962 , Heylighen et al, 1999 , while focusing on technological-type cycles (Kondratiev, 1925; Perez, 2010) and its connection to the phenomenon of intransitivity (Condorcet, 1785; Arrow, 1951) . We use the term "advanced engineering" to distinguish the original broad interpretation of SE (Hall, 1962) grouped with associated fields of science and engineering from more narrowly defined modern and practical version of this discipline (NASA, 1995) . The perspective offered by abstract competition and complex competitive systems (CCS -see Klimenko, 2013) is deployed in our considerations.
The rest of the paper is organised as follows. In Section 2 of the present work we review the existing links between complexity and advanced engineering.
